Abstract
the relationship between the soft (0.2-3.5 keV) X-ray energy index and radio-loudness. We find that, (1) the tendency for radio-loud quasars to have systematically flatter X-ray slopes than radio-quiet quasars is confirmed with the soft X-ray excess having negligible effect; (2) there is a tendency for the flatness of the X-ray slope to correlate with radio core-dominance for radio-loud quasars, suggesting that a component of the X-ray emission is relativistically beamed; (3) for the RQQs the soft X-ray slopes, with a mean of ,_ 1.0, are consistent with the slopes found at higher energies (2-10 keV) although steeper than those observed for Seyfert 1 galaxies (also 2-10 keV) where the reflection model gives a good fit to the data; (4) the correlation of FeII emission line strength with X-ray energy index is confirmed for radio-quiet quasars using a subset of 18 quasars. The radio-loud quasars show no evidence for a correlation. This relation suggests a connection between the ionizing continuum and the line emission from the broad emission line region (BELR) of radio-quiet quasars, but in the opposite sense to that predicted by current photoionization models; (5) the correlations of X-ray slope with radio core dominance and FeII equivalent width within the radio-loud
Introduction
The powerful X-ray emission that is commonly seen from quasars and other active galactic nuclei is widely believed to originate close to the "central engine" in these objects. Recent studies have made it clear that there is a wide range in the energy indices of the X-ray region (0.2-3.5 keV) for a sample of 33 quasars that were observed with sufficient signal-tonoise with the Einstein !PC. They reported that the best-fit power-law energy slopes have a wide range (-0.2 to 1.8), and that radio-loudness correlated with the soft X-ray energy index in the sense that radio-loud quasars (RLQs) had flatter X-ray slopes than radio-quiet quasars (RQQs). They argued for a two-component model for the X-ray emission: one linked to the radio-emission and of somewhat flatter slope (--.0.5); and the second of steeper slope ('-.1) that was ubiquitous in quasars. Wilkes and Elvis (1987) explain the difference between these soft slopes and the mean slope of _0.7 observed at higher energies in terms of a mixing of the two components. They also found evidence for an upturn in the X-ray spectrum at lower energies (<0.3keV) -the "ultrasoft excess" -as discovered by EXOSAT (Arnaud et al.
1985).
Here we study the behavior of the X-ray energy indices of quasars with an enlarged sample of 45 objects using new IPC spectral fits from the atlas of quasar energy distributions (Elvis et al. 1990 et al. , Williams et al. 1992 ).
In Fig. 2 
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The range of X-ray slopes
The existence of correlations of the X-ray spectral index with external parameters in both the radio-quiet and radio-loud sub-samples allows us to strengthen the significance of the IPC measurements.
In the case of the RQQs the equivalent widths of the FeII lines are entirely independent of the X-ray measurement so the correlation of Fig. 4a 
7' Conclusions
Using updated soft X-ray slopes for a sample of 45 quasars, we conclude the following:
• The earlier trend that radio-loud quasars have systematically flatter power-law fits to the soft X-ray spectrum than radio-quiet quasars is confirmed.
• The lack of a significant trend when each class is considered separately implies that they belong to two separate populations.
• For the radio-quiet quasars, soft (0.2-3.5 keV) X-ray slopes are consistent with those at higher (2-10 keV) energies for radio-quiet quasars but steeper than the high energy slopes of Seyfert 1 galaxies where reflection of the X2rays gives a good fit to the data.
• For the radio-loud quasars, X-ray slope correlates with the radio-core dominance.
Within the framework of the unified interpretation this result suggests that a flat spectrum X-ray component dominates due to Doppler enhancement when the quasar jet is pointed towards us. ....
• A significant correlation exists between the FeII optical emission line strengths and Xray spectral index for 11 radio-quiet quasars from our sample. Radio-loud quasars do not foUow the correlation, consistent with the predominance of an extra X-ray component associated with the radio jet. The correlation demonstrates a close observational link between quasar emission lines and the observed X-ray continuum which is thought to excite them. However, most current photoionization models predict a correlation in the opposite sense, with the FeII generated deep inside the emitting clouds where ouly harder X-rays penetrate.
• The fact that the soft X-ray energy indices correlate with independent properties (core. The typical 1 tr error in the X-ray energy index is shown. Fig. 3 . For the RLQs, the soft X-ray energy index aE plotted against the logarithm of the radio core-dominance parameter R (Section 3). 
